Sodium methoxide (95%), ethynylbenzene (97%) were obtained from Wako Pure Chemical Industries. Acetonitrile (99%), methanol (99.5%), ether (99%) and pentane (99%) were purchased from Kanto Chemicals. All the reagents were used as received. [Au 13 (dppe) 5 Cl 2 ](PF 6 ) 3 (1·(PF 6 ) 3 ) was prepared by following the literature procedure. [1] 
B. Measurements
Optical absorption spectra were recorded using a JASCO V-670 double-beam spectrometer. Photoluminescence and excitation spectra were recorded and corrected on a Horiba Scientific SPEX Fluorolog-3ps spectrofluorometer equipped with a Hamamatsu Photonics R928S and R5509 photomultiplier tube detectors. Luminescence lifetimes at 760 nm were measured using Horiba Scientific FluoroCube with a 375 nm pulsed laser diode (NanoLED-375LH) as excitation light source. Electrospray ionization mass (ESI) spectrum was recorded on a Bruker micrOTOF-HS. Crystal data were collected on a Bruker SMART Apex II CCD diffractometer with graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). The crystal structure was solved by direct methods (SHELXS-2013) [2] and refined by full-matrix least-squares methods on F 2 (SHELXL-2013) [2] with APEX II software. Nonhydrogen atoms were refined anisotropically. Hydrogen atoms were located at calculated positions and refined isotropically. 31 P NMR spectrum was collected in CD 3 CN at ambient temperature on a JEOL EX-400 NMR spectrometer, and the chemical shifts (in ppm) was referenced to 85% H 3 PO 4 (external standard).
C. Syntheses
[Au 13 (dppe) 5 (C≡CPh) 2 ](PF 6 ) 3 (2·(PF 6 ) 3 ): To a mixture of acetonitrile and methanol (2:1 v/v, 40mL) containing [Au 13 (dppe) 5 Cl 2 ](PF 6 ) 3 (1·(PF 6 ) 3 ) (50 mg) were added phenylacetylene (55 µL; 50 molar eq) and sodium methoxide (26.5 mg; 50 eq) and the resulting solution was stirred for 2 days at room temperature. After the solvents were removed by evaporation, the residue was successively washed with water, diethyl ether, pentane and methanol. The resulting solids were dissolved in acetonitrile and the solution was treated with ether gave analytically pure 2·(PF 6 ) 3 as red powders (17.2 mg; 32% based on Au). Red block-shaped crystals of 2·(PF 6 ) 3 suitable for X-ray analysis were grown by vapor diffusion of ether into an acetonitrile solution of the cluster. Elemental analysis: calcd (%) for 2·(PF 6 
II. Computational Details
The calculations of [Au 13 (dppe) 5 X 2 ] 3+ (1: X = Cl; 2: X = C≡CPh) were performed at density functional theory (DFT) level with TURBOMOLE package. [3] Geometry optimization and vibrational frequency analysis had been computed at BP86 [4, 5] / double-ζ plus polarization (def-SVP) [6] level. The resolution of the identity (RI) approximation of the coulomb interaction [7] was used for speeding up. Single-point ground-state calculation was performed at the B3LYP level [8, 9] with basis sets of triple-ζ valence plus polarization quality (def2-TZVP; for Au) and split valence plus polarization quality (def2-SVP; for the other elements). [10] The same exchange-correlation functional and basis sets were adopted for the subsequent calculations of electronic excitation spectrum using the time-dependent (TD) DFT method. In all calculations, default 60-electron relativistic effective core potential (ECP) [11] was employed for the Au atom. Crystallographically determined geometric structures of the clusters were used as is for the initial structures of geometry optimization calculations. The fully optimized structures, which were checked to be local minima by frequency calculations, both adopted the C1 symmetry point group. 
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III. Results
A. Crystal Data of 2·(PF 6 ) 3 ·4MeCN·2Et 2 O
C. Au -Au Distances
